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Description 

Technical field of the invention. 

The present invention relates to a disposable 
breath-actuated inhaler comprising a tubular housing 
having at least two parts forming an air flow path being 
open at both ends, one end forming an air inlet and one 
end forming an air outlet, said housing comprising a 
compartment for storing a pharmaceutical powder to be 
inhaled. 



Background gf fte invention, 
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according to the invention, 

Fig 2 shows a perspective view of an inhaler 

according to Rg 1 but shewing the two 
main parts of the inhaler in an 
unassembled state, 

Rgs 3A - 3C show different stages in the opening of 
the powder compartment of the 
inhaler of Fig 1, 

Fig 4 shows an end view of the air inlet of 

the inhaler in Fig 1, 

Figs 5 - 7 show different possible embodiments 
of the constriction adjacent the pow- 
der compartment 



Disposable, breath-actuated inhalers of the Kind 
described above are for instance disclosed in WO 
89/01348, US-A-4.265.238 and EP-A-0404454. 

EP-A-0404454 discloses a disposable, breath- 
actuated inhaler comprising a chamber for a pharma- 
ceutical powder, said chamber being provided with an 
air inlet and with an air outlet The air inlet and outlet are 
covered by a common cover. The powder is disposed 
loosely in said comparatively large chamber which 
means that the powder not necessarily wifl be located at 
that location at which the air flow is most efficient 

US-A-4,265,236 discloses a tubular disposable, 
breath-actuated inhaler comprising a flexible tube, the 
ends of which normally being sealingly inserted into 
each other. This hind of seal wfll not necessarily be 
moisture-proof. There furthermore is a risk that some 
amount of the powder may fall out of the inhaler when 
the ends of the tube are pulled apart 

WO 89/01348. In the embodiment most of interest 
here, discloses a tubular, disposable inhaler which is 
sealed in both ends by means of twist-off caps. The 
pharmaceutical powder is loosely disposed in the 
inhaler and, as in the other inhalers descrfced above, 
there is a risk that some powder is lost when the inhaler 
is opened. 

The objects of the invention are to provide a dispos- 
able inhaler of the kind described above in which the 
dose of pharmaceutical powder can be determined 
accurately and In which the pharmaceutical powder can 
be stored hermetically sealed and moisture-proof. The 
dose delivered by different specimens of the same 
inhaler should generally be constant The inhaler finally 
should be easy to prepare for use and easy to use as 
well as being easy and cheap to manufacture. 

Brief description of fte inventive ronffepj 

The above objects are achieved in that the dispos- 
able inhaler Is provided with the features set forth In the 
appended main claim. Advantageous embodiments are 
set forth in the dependent claims. 

Brief description of the appended drawings. 

Fig 1 shows a perspective view of an inhaler 



Detailed description of a preferred embodiment of the 
'rivgntiory 

A preferred embodiment of the invention is dis- 
closed in Figs 1 - 4. In Rg 1 the Inhaler can be seen in 
a fully assembled condition and ready for use. As can 
be seen, the inhaler essentially comprises two elongate 
main parts, an upper part 1 which is made of a moulded 
sheet of plastic material and a lower part 2 preferably 
made of aluminium foil laminated with plastic. The 
upper part 1 is U-shaped with a substantially rectangu- 
lar shape. The width of the upper part is several times 
the height. The lower part is generally flat and the two 
parts thus form a tubular housing defining an air conduit 
or air flow path with an air inlet 4 and an air outlet 5. A 
part-spherical depression, recess or indentation 3 indi- 
cated with a dashed line is located close to the air inlet 
4. The recess 3 forms a powder compartment and is 
covered by a tape 6 which preferably is made of alumin- 
ium foil, also laminated with plastic. The recess 3 is pro- 
vided with one or several small through-holes 24 in the 
bottom. The hole or holes 24 should be large enough to 
allow the entry of air into the recess from the underside 
of the lower part, but sufficiently small to prevent any 
part of the powder from falling-out through the hole(s). 

As indicated, the end of the part of the tape 6 cov- 
ering the recess 3 is located between the recess 3 and 
the air inlet 4. The tape is attached to the lower part 2 
around the powder compartment by means of a rela- 
tively weak weld 22 which can be seen in Rg 2. The end 
of the tape is attached by a comparatively large and 
thus stronger weld In front of the compartment, as seen 
in the intended Direction of the air flow. The free part of 
the tape 6 is bent backwards over the recess 3 and 
extends out through the air inlet 4. The free part of the 
tape is guided and held by two conical projections 7.8 
extencfing downwards from the upper part 1. The free 
part of the tape maybe bent in a loop to the underside 
of the lower part 2 and attached to the lower part all 
around the recess 3 by a relatively weak weld, thus 
sealing the hole 24 and the recess 3. The tape should 
be sufficiently long to extend past the recess 3, thus 
forming a tab 25 to serve as a grip for tearing the tape 
away. 

A constriction in the flow path in the form of a ridge 
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9 oriented perpendicularly relative to the direction of the 
flow path is located above the powder compartment 
The ridge is formed as a depression 9 in the upper part 
1. The ridge is delimited at each end by an abutment 10. 

The inhaler is further provided with deaggregation 5 
means positioned after the powder compartment, as 
seen in the direction of the intended air flow through the 
inhaler. These deaggregation means comprise a 
number of oblique planar surfaces which are oriented at 
an angle of about 30° relative to the longitudinal direc- 10 
tkm of the inhaler, it surprisingly having been found that 
the most efficient angle of a planar surface relative to 
the air flow direction for disintegrating powder agglom- 
erations is about 30°. Since the air flow wQI be deflected 
to some extent by the planar surface, the flow direction is 
wiD not coincide fully with the longitudinal direction, but 
the above angle has been chosen as being the best 
compromise. The angle can however be varied between 
20° and 40°. 

The planar surfaces are oriented generally perpen- 20 
dicuiariy relative to the lower part 2. or at least as per- 
pendcuiarfy as the method of manufacturing the inhaler 
allows. The planar surfaces are located in such a way 
that their projections onto a cross-sectional plane sub- 
stantially cover the entire cross-section of the inhaler. 25 
The projections preferably should overlap to some 
extent in order to ensure that any larger particles or 
agglomerations entrained in the air flow will impact on at 
least one such surface. In the preferred embodiment the 
planar surfaces 11, 12, 13, 14, 15, 16 are located on the so 
upstream ends of two pairs of indentions 1 7, 18; 19, 20, 
formed into the odes of the upper part 1 and on the 
upstream end of a central depression 21 located 
between said indentations forming an Island in the flow 
path. The downstream ends of said indentations and ss 
said depression taper in the direction of the air flow and 
have a smooth, rounded shape in order to obtain good 
aerodynamic conditions without any areas where the 
powder entrained in the air flow could settla 

The two main parts of the inhaler are shown sepa- 40 
rated in Fig 2. Apart from the details shown in Fig 1, the 
powder compartment 3 is shown opened, the tape 6 
having been pulled outwardly through the air inlet The 
shape of the (broken) weld 22 can be seen on the tape 
6 and around the powder compartment 3. As can be 45 
seen, the shape of the weld has been chosen to be the 
perimeter of a square oriented with one diagonal paral- 
lel with the longitudinal extent of the inhaler. This means 
that the disengagement of the tape from the lower part 
2 will be facilitated since the tearing action will both start so 
and end at a corner. Since the weld holding the inner 
end of the tape is broad and strong, the user will feel 
when the compartment has been uncovered by means 
of the increased resistance. 

Figs 3A - SC show different stages In the opening of 55 
the powder compartment 3 by pulling the tape 6, thus 
exposing the powder 23. Fig 3A shows the tape 6 
attached around the recess 3 on the under side of the 
lower part, thus covering the hole 24 whilst leaving a 



tearing tab 25. 

The end view in shown in Fig 4 more dearly illus- 
trates the inter- relationship between the upper part 1, 
the lower part 2, the powder compartment 3, the tape 6, 
the conical projections 7, 8, the ridge 9 and the abut- 
ments 10. 

When the Inhaler Is to be used, the inhaler is held 
more or less horizontal with the flat half 2 facing down- 
wards. The free end of the tape 6 Is pulled by means of 
the tab 25. thus exposing the hole 23 and the powder in 
the powder compartment 3. The two conical projections 
7, 8 wiD hold the tape 6 flat against the lower part 2 and 
thus prevent the tape from occluding the constriction in 
front of the powder compartment. The user then inserts 
the air outlet into the mouth and inhales through the 
inhaler. The resultant air flow through the inhaler wOl 
become very turbulent in the region of the constriction 
and the pharmaceutical powder wfll be lifted out of the 
powder compartment and mixed with the air flow. Any 
particles adhering to the tape may also be entrained 
with the air flow since the part of the tape originally cov- 
ering the powder compartment also win lie directly in the 
flow path. By admitting air into the bottom of the recess 
3, the through-hole 24 wiO counteract any subpreesures 
in the bottom of the recess which might impede the lift- 
ing of the powder out of the recess. 

Tests have shown that the dose leaving a typical 
powder compartment (about 0.5 mg) located at a con- 
striction having an area of about 10-12 mm 2 will remain 
essentially constant at air few rates varying from 30 
lAnintoBOlAnin. 

The powder-laden air wiD then flow from the con- 
striction to the deaggregation means. The angle of 
attack of the oblique surfaces wiD entail thai the lighter 
particles, i. e. the particles within the respirable range, < 
6pm, will be deflected from the surface without sticking 
thereto and thus mainly will follow the air flow, whereas 
the heaver particles and agglomerates will impact on 
and rebound from the planar surfaces and in this way be 
broken up into smaller particles. As mentioned above, 
an angle of about 30° may be optimal. 

In this case tests again have shown that the per- 
centage of particles within the respirable range in the 
dose to be inhaled will remain substantially constant at 
air flow rates ranging from 30 1/min to 60 l/min. 

That the dose of respirable particles remains sub- 
stantially constant over a wide range of air flows is 
important in order to minimize the difference between 
patients with different inhalation capacities. 

it should be noted that the tubular shape of the 
inhaler makes it possible to mount a rubber ball or simi- 
lar over the air inlet By the means thereof the powder 
could be ejected from the inhaler into the throat of the 
patient in synchronization with the breathing of the 
patient by a helper If the patient should be incapable to 
use the inhaler by himself. 

As mentioned above, the lower part 2 of the inhaler 
as well as the tape 6 preferably are made of aluminium 
foil laminated or coated with a suitable plastic. The alu- 
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minium wOl ensure the desired protection against mois- 
ture whereas the plastic will ensure that the tape can be 
welded to the lower part andf that the lower part can be 
welded to the upper part The lower part may for 
Instance consist of a aluminium foil having a thickness 5 
of 45 n which on one side is covered with a layer of ori- 
ented pdyamide which Is 25 \i thick and on the other 
side is covered by a I ayer of potypropene which is 60 \i 
thick. The upper part is preferably made of pdyprapene 
being 300 or 400 ji thick. The upper part can be trans- w 
parent so that the user can see it the dose has been 
ejected from the powder compartment. 

The tape may be made of a laminate having a 
"peer-effect comprising polyester, aluminium and a 
layer comprising a polymer mixture of potybuten and 75 
potypropene. 

The choice of material in the inhaler should be 
adapted to the drug to be used. The above materials 
have been chosen with a specific drug (budesonlde) in 
mind, these materials releasing a dose of this drug a? 
more easily. 

The composition of the pharmaceutical powder of 
course is quite optional and the powder may for 
instance comprise a pure active substance, a mixture of 
different active substances or a mixture of active sub- 25 
stance(s) whh adjuvants). It should be pointed out that 
the scope of choice of drugs is widened considerably 
due to the moisture-proof containment of the drug in the 
powder compartment 

The inhaler may be manufactured in the following 30 
way. A series of half-spherical indentations are formed 
in a strip of laminated aluminium foil in order to shape 
powder compartments. If the indentations are to be pro- 
vided whh through-holes, these are also formed at this 
stage. The indentations are filed with drugs and are ss 
topped off by means of scrapers, which will ensure a 
substantially uniform size of the different doses. An alu- 
minum tape laminated with plastic is then welded over 
each indentation and around the indentation on the out- 
side of the lower part. 40 

The lower parts are then welded to upper parts and 
the strip is cut to form individual inhalers which are 
ready for packaging and use. The upper parts are 
moulded from sheets of plastic. In the moulding proce- 
dure care should be taken to ensure that the side walls 45 
of the upper part are as perpendicular as possible rela- 
tive to the upper side in order to ensure an air flow which 
is as uniform as possible throughout the entire cross- 
section of the inhaler. The function of the abutments 10 
primarily are to prevent that the ridge forming the con- so 
striction is distorted Airing the welding process. 

Possible modifications of the invention. 

The Invention of course can be modified In many 55 
ways within the scope of the appended claims. 

Thus the ridge 9 forming the constriction can be 
designed in different ways In order to enhance the lifting 
action of the air flow on the powder. Some examples 



thereof can be found in Rgs 5 - 7. 

Fig 5 illustrates how the ridge 9 can be provided 
with a small hole 27 centrally above the powder com- 
partment 3. When the patient inhales through the 
inhaler, additional air will be directed more or less per- 
pendicularly down into the powder compartment, thus 
enhancing the turbulent action in the vicinity of the pow- 
der compartment. 

Figs 6 and 7 illustrate two alternative embodiments 
wherein the ridge has been provided with an edge 25 
resp 26 oriented along the longitudinal extent of the 
ridge and which also will direct some air flow more 
cfirectly into the powder compartment 

These embodiments will however require a higher 
degree of precision in the manufacturing in order to 
obtain the desired effect than the embodiment 
described above and will therefore be more difficult to 
manufacture. 

The ridge 9 forming the constriction has been illus- 
trated as being generally trapezoid in cross-section and 
as being generally rectilinear In longitudinal section. It 
should however be pointed out that the constriction may 
be shaped in many different ways within the scope of 
the appended claims. 

The powder compartment can of course have 
another shape than a half-spherical shape and may for 
instance be el Optical, the minor axis thereof being paral- 
lel whh the direction of the air flow, or may be otherwise 
trough-shaped. It Is of course also possible to have sev- 
eral indentations, for instance if it is desired to increase 
the dose in an exactly defined way. As mentioned 
above, the powder compartment can be designed with- 
out the hole(s) 24. Two separate tapes furthermore can 
be used to seal the recess 3 respectively the hde(s) 24. 

The projections 7,8 can be shaped otherwise than 
conically and may for instance be shaped such that they 
direct a greater part of the air flow more directly past the 
powder compartment They also could be integrated 
with the abutments 10. 

The deaggregation means can be designed in other 
ways than In the form of planar surfaces oriented at an 
angle of about 20° -40° relative to the direction of the air 
flow. This angle can of course also be varied outside 
this range and the surfaces do not necessarily have to 
be planar. 

The material in the lower part and the tape does not 
necessarily have to comprise aluminium and may be 
any plastic material having the necessary impermeabil- 
ity and stiffness or having been treated to have these 
properties. 

It is also conceivable to make the inhaler from a sin- 
gle sheet which is rolled or folded after having been 
moulded In an appropriate way. 

Claims 

1. Disposable breath-actuated inhaler comprising a 
tubular housing having at least two parts (1, 2) 
forming an air flow path being open at both ends, 
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one end forming an air inlet (4) and one end forming 
an air outlet (5), said housing comprising a com- 
partment (3) for storing a pharmaceutical powder to 
be inhaled, 

characterised in that the compartment is provided 
as an indentation (3) being in contact with the ambi- 
ent air through at least one hole provided in said 
Indentation, the indentation (3) being located adja- 
cent the air inlet (4) and covered by a foil (6) sealing 
the indentation in an airtight way said foil being 
removable from the indentation from outside the 
housing, and in that said housing is being shaped 
with a constriction (9) adjacent the indentation (3) in 
oider to obtain a tuibulent air stream at the constric- 
tion (9) upon inhalation thereby lifting the powder 
out from the indentation (3) and mixing it into the air 
stream. 

2. Inhaler according to claim 1 , 

characterised in that the at least two parts of the 
housing are formed as a moulded upper part (1) 
and a generally flat lower part (2) in which the pow- 
der indentation is provided, said upper and lower 
parts (1, 2) being Joined together along their longi- 
tudinal sides. 

3. Inhaler according to claim 1 or 2, 
characterised in that the upper part (1) is moulded 
from a sheet of plastics material. 

4. Inhaler according to claim 3, 

characterised in that said constriction (9) is formed 
as a depression in the upper side of the said upper 
part (1) which is oriented transversally relative to 
the longitudinal extent of the tubular housing and 
located above the indentation (3) formed in the 
lower part of the housing. 

5. Inhaler according to any one of the preceding 
claims, 

characterised in that the lower part (2) is made of 
aluminium foil laminated with plastics. 

6. Inhaler according to any one of the preceding 
claims, 

characterised in that the foil (6) is in the form of a 
tape having one free end extending out through the 
air inlet (4), said tape being attached around edges 
of the indentation (3) by means of relatively weak 
welds{22). 

7. inhaler according to claim 6, 

characterised in that the inner end of the foil (6) is 
attached to the lower part (2) between the air inlet 
(4) and the indentation (3) the fbfl extending past, 
and being attached around, the indentation (3), the 
foil then being bent backwards about so as to 
extend out through the air Inlet (4). 



8. Inhaler according to claim 7, 

characterised in that the weak welds (22) form a 
point facing downstream. 

5 9. inhaler according to any one of claims 6 to 8, 

characterised in that projections (7, 8) extend 
downwards from the upper part (1) between the 
indentation (3) and the air inlet (4) for holding the 
foil (6) against the lower part (2) of the housing. 

10 

10. Inhaler according to any one of the preceding 
claims, 

characterised in that deaggregation means (11, 
12, 13, 14, 15, 16) are located in the air flow path 
15 between the indentation (3) and the air outlet (5). 

11. Inhaler according to claim 11, 
characterised in that said deaggregation means 
(11, 12, 13, 14, 15, 10) comprise planar surfaces 

20 oriented 20° - 40°, preferably about 30°, relative to 
the longitudinal direction of the tubular housing, 
said surfaces being disposed generally perpendicu- 
lar to a plane through the longitucfinal axis of the 
tubular housing, a projection of the planar surfaces 

25 onto a cross-section of the housing substantially 
covering said cross-section. 

PatentansprOche 

so 1. Atem-betatigter Einweg-lnhalator mit einem rohr- 
fflrmigen Gehftuse, welches mindestens zwei Tale 
(1 , 2) aufweist, tie einen an betden Enden offenen 
Luftetromweg bQden, wobei ein Ende einen Luftein- 
laB (4) und ein Ende einen LuftauslaB (5) bOdet 

35 und wobei das Gehause eine Kammer (3) zur Auf- 
bewahrung eines zu inhaDerenden pharmazeuti- 
schen Pulvers aufweist, dadurch gekennzeichnet, 
daB die Kammer als Vertiefung (3) vorgesehen 1st, 
cfie durch mindestens ein in cfieser Vertiefung vor- 

40 gesehenee Loch mit der Umgebungsluft in Kontakt 
steht, wobei die Vertiefung (3) sich angrenzend an 
den Lufteinlae (4) befindet und von einer Fblie (6) 
bedeck! 1st, die die Vertiefung auf luftdichte Weise 
verschGeBt, wobei die Folie von der AuBenserte dee 

45 Geh&uses her von der Vertiefung entfernbar 1st. 
und daB das Gehfluse mit einer Verengung (9) 
benachbart der Vertiefung (3) ausgetxldet ist, urn 
an der Vertiefung (9) nach dem Inhalieren einen 
tuibulenten Luftstrom zu erhalten, wodurch das 

so Pulver aus der Vertiefung (3) herausgehoben und 
in den Luftstrom gemischt wind. 

2. Inhalator nach Anspruch 1 , dadurch gekennzeich- 
net, daB die mindestens zwei Tale des Gehauses 
55 als getormter Obertefl (1) und altgemein flacher 
Unterteil (2), in dem die Pulver-Vertiefung vorgese- 
hen 1st, gebildet sind, wobei der Ober- und der 
Unterteil (1, 2) entlang ihrer L&ngsseften mfteinan- 
derverbunden end. 
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3. Inhalator nach Anspruch 1 Oder 2, dadurch gekenn- 
zeichnet, daB der Oberteil (1) aus einer Kunststoff- 
materialbahn gefcrmt is£ 

4. Inhalator nach Anspruch 3, dadurch gekennzeich- s 
net daB die Verengung (9) als Bntiefung in der 
Oberseite des OberteOs (1) ausgebildet ist welche 
quer zum Langsverlauf dee rohrformigen Gehau- 
ses ausgerichtet ist und sich Ober der im Untertefl 
des Gehauses bef incflichen Vertiefung (3) befmdet io 

5. Inhalator nach einem der vorhergehenden AnsprO- 
che, dadurch gekennzeichnet, daB der Untertefl (2) 
aus mrt Kunststoff laminlerler Alumlnlumfolie 
besteht is 

6. Inhalator nach einem der vorhergehenden Anspn> 
che, dadurch gekennzeichnet, daS die Folie (6) in 
Form eines Bandes rrnt einem freien Ende, das 
durch den LufteinlaB (4) herausragt, vorgesehen zo 
ist, wobei das Band urn die Render der Vertiefung 

(3) mittete relativ schwacher SchweiBungen (22) 
befestigt ist 

7. Inhalator nach Anspruch 6, dadurch gekennzeich- ss 
net daB das Innere Ende der Folie (6) am Unterleil 

(2) zwischen dem LufteinlaB (4) und der Vertiefung 

(3) befeetigt ist wobei die Folie uber die Vertiefung 
(3) hlnaus veriauft und urn dlese herum befestigt ist 
und danach nach hinten gebogen ist so da8 sie so 
durch den LufteinJaB (4) nach auBen ragt 

8. Inhalator nach Anspruch 7. dadurch gekennzeich- 
net daB die schwachen SchweiBungen (22) einen 
stromabwarte gerichteten Punkt biiden. as 

9. Inhalator nach einem der Anspruch© 6 bis 8, 
dadurch gekennzeichnet daB vom Oberteil (1) zwi- 
schen der Vertiefung (3) und dem LufteinlaB (4) 
Fbrtsatze (7, 8) nach urtten ragen, urn die FdGe (6) *o 
gegen den Unterteil (2) des Gehauses zu halten. 

1 0. Inhalator nach einem der vorhergehenden AnsprO- 
che, dadurch gekennzeichnet, daB sich Desaggre- 
gationsrrittel (11, 12, 13. 14, 15. 16) im 4S 
Luftstromweg zwischen der Vertiefung (3) und dem 
LuftauslaB (5) bef inden. 

11. Inhalator nach Anspruch 1 1 , dadurch gekennzeich- 
net daB die Desaggregationsmittei (11, 12, 13, 14, so 
15, 16) plane Flachen aufweisen, die unter 20°-40°, 
vorzugswetse etwa 30°, zur Langsrichtung des 
rohrformigen Gehauses ausgerichtat slnd, wobei 

die Flachen aUgemein normal zu einer durch die 
Lflngsachse des rohrfOrmigen Gehauses gelegten 55 
Ebene vertaufen, wobei eine Projektion der planen 
Rachen auf einen Querschrutt des Gehauses im 
wesentlichen diesen Querschnitt bedeckt 



Revendl cations 

1 . Inhalateur a jeter apr£s usage, actions par la res- 
piration comprenant un bortier tubulaire ayant au 
moins deux parties (1 ,2) formant un trajet cfecoide- 
ment de fair ouvert aux deux extr&nrtes, rune des 
extremites formant une entree (fair (4) at i'autre 
extrSmife formant une sortie d'air (5), ledit bdrtier 
comprenant un compartiment (3) pour emmagasi- 
ner une poudre pharmaoeutique k inhaler, caracte- 
risa en ce que ie compartiment est muni d*un 
bossage (3) qui est en contact avec Tair ambiant 
par rinterm&fiaire cfau moins un orifice manage 
dans ledit bossage, le bossage (3) etant dispose 
pres de Tentree d'air (4) et reoouvert par une feuille 
(6) obturant le bossage dans une condition etanche 
a Pair, lacSte feuifle pouvant etre enlevee du bos- 
sage a partir de I'exterieur du boTtier et en ce que 
ledit boltier est contorme pour presenter un etrarv 
glement (9) prfcs du bossage (3) afin de cr6er un 
courant (fair turbulent au niveau de fetrangtement 
(9) lore de HnhaJation en soulevant ainsi la poudre 
hors du bossage (3) et en la m&angeant dans ie 
courant cfair. 

2. Inhalateur selon la revendication 1, caracterise en 
oe que au moins deux parties du botti^* sont for- 
mees comma une partie moulee superieure (1) et 
une partie general ement plate, inferieure (2) dans 
tequelle le bossage pour la poudre est prgvu, lesdi- 
tes parties superieure et inferieure (1, 2) etant reu- 
rdes entre elles le long de leurs cCtes longitucfinaux 

3. Inhalateur selon la r eve ref cation 1 ou 2, caracterise 
en ce que la partie superieure (1) est moulee a par- 
tir d'une feuille en matiere plastique. 

4. Inhalateur selon la revendication 3, caracterise en 
ce que ledit etranglement (9) se prSserrte sous la 
forme d'une depression m£nag£e dans la face 
superieure de ladite partie superieure (1) qui est 
orientee transversal ement par rapport a I'etendue 
longitudinale du bottler tubulaire et disposes au- 
dessus du bossage (3) forma dans la partie infe- 
rieure du bottler. 

5. Inhalateur selon I'une quelconque des revencfica- 
tions precedentes, caracterise en ce que la partie 
inferieure (2) est r£a!is£e dans une feuiDe d'aiumi- 
nium stratif iee avec une matiere plastique. 

6. Inhalateur selon I'une quelconque des reverofica- 
tions priced antes, caracterise en ce que la feuille 
(6) se preserrte sous la forme cfun ruban ayant une 
extremite I tore s'etendant a travels I'entree d'air (4). 
ledit ruban etant attacha autour des bords du bos- 
sage (3) au moyen de soudures relativement faibies 
(22). 
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7. Inhalateur selon la revendication 6, caract6ris6 en 
ce que rextr£mite interieure de la feuflle (6) est 
f beta a la partis inf erieure (2) entre rentree cf air (4) 
et le bossage (3), la feuflle s'Stendam au-deia et 
etant f ixee autour du bossage (3), la feuille 6tant 5 
ensuite repfiee vers rarrtere de marrifcre a entendre 

a travers Pentrte cfair (4). 

8. Inhalateur selon la revendication 7, caract6ris6 en 

ce que les soudures faibles (22) for merit une points 10 
tournSe vers le bas. 

9. Inhalateur selon I "une quelconque des revendica- 
tions 6 a 8, caracteris6 en ce que des saillies (7, 8) 
s'eterxlent vers le bas a parti r de la parte eyp6- 15 
rieure (1) entre ie bossage (3) et Tentrge cfair (4) 
pour malntenlr la feuflle (6) contra la partie irrte- 
rieure (2) du bortier. 

10. Inhalateur selon I 'une quelconque dee revendica- 20 
tons prec6dentes, caracterise en ce que des 
moyens de desegregation (11, 12. 13, 14. 15, 16) 
sorrt disposes dans le trajet <f gcoulement de l air 
entre le bossage (3) et la sortie d'air (5). 

11. Inhalateur selon la revendication 1 1 , caracterise en 
ce que lescfits moyens de d&agrggation (11, 12, 
13, 14, 15, 16) comprennent des surfaces planes 
orientees a 20-40°, et de preference a environ 30°, 
par rapport a la direction longrtudriaie du boTtier 30 
tubulalre, lesdrtes surfaces etarrt cfispos6es genera- 
lement perpendicutairernerit au plan passant d tra- 
vers raxe longitudinal du boTtier tubulaire, une 
projection des surfaces planes sur une section 
transversal e du boTtier recouvrant pratiquemerrt ss 
ladite section transversale. 
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